The Effects of Process Development and Information Technology on Time-based Supply Chain Performance  by Acar, A. Zafer & Uzunlar, M. Bora
 Procedia - Social and Behavioral Sciences  150 ( 2014 )  744 – 753 
Available online at www.sciencedirect.com
1877-0428 © 2014 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/3.0/).
Peer-review under responsibility of the International Strategic Management Conference.
doi: 10.1016/j.sbspro.2014.09.044 
ScienceDirect
10th International Strategic Management Conference  
The effects of process development and information technology on 
time-based supply chain performance 
A.Zafer Acar, M.Bora Uzunlar 
Okan University, Istanbul, 34959, Turkey 
 
Abstract 
In recent years, in parallel with the advances in information technology and process development approaches, the importance of the 
supply chain as an integrated manufacturing and distribution processes which transforms raw materials into the final products and 
deliver them to the customers is increased. So, today, effective and efficient supply chains accepted as a key strategic factor to 
reach some fundamental aims of the businesses such as higher customer service, increased efficiency and developed 
competitiveness. 
Therefore, the purpose of the current study is to reveal the individual and cumulative effects of the information technology and 
process development activities on time-based supply chain performance which is a key strategic component of the business 
competitiveness. To provide a theoretical framework hypotheses and a questionnaire are developed based on the literature. To reach 
this purpose, furniture industrial cluster in Kayseri region is selected as research universe. Based on the data of the KAYSO, 200 
questionnaires are delivered to the companies operating in the furniture industry. Analyses are made on the database which is 
composed 108 returned clear questionnaires. Direct and the cumulative positive effects of the information technology and process 
development activities on time-based supply chain performance are evaluated.  
 
Keywords: Supply Chain, Performance, Process Development, Information Technology 
1. Introduction 
In recent years, in parallel with improvement in information technologies (IT) and process development (PD) 
techniques, Supply Chain Management (SCM) became increasingly important. SCM is an integrated process which 
raw material is manufactured into final products and then through distribution to customers, delivered by retail or 
both. Today, supply chain (SC) applications being effective solutions to gain competitive advantage, and also firms 
benefit from them to create cost advantage and customer satisfaction. As a result of the globalization in the world 
economy, competition between companies has risen rapidly and has become overwhelming. In such a harsh 
environment, companies that need to survive have to increase quality and productivity (Şimşek, 2000). So, businesses 
must adapt the environment where increased international competition, differentiation of the customer needs and the 
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advent of a global market insight. By understanding, shaping and implementation of best management practices to the 
business processes, they can be reached lower costs and higher responsiveness and competitiveness.  
 
Because of these global circumstances, today, competititon is not between companies, they are among SCs. The 
goal of SC has become a common goal of every company. Cost and service improvements which can not be achieved 
by individual firms can be achieved by firms which are in cooperation with others (Lancioni, 2000). Operation of the 
communication channels fast and accurate by the members of the SC, effects on the competitiveness. To create a 
competitive strategy of a firm is so crucial in order to survive. A firm, to increase its market share, has to recognize the 
activities of the other firms very well and should draw a road map accordingly. 
 
Thus to improve its performance firms need to measure their SC performance. Ofcourse, firms can use many 
techniques to measure the performance of the SC, but one of the most important performance criteria is known to be 
performance metrics based on time. Therefore, one of the purposes of this study is to measure the time-based 
performance of SC which provides a competitive advantage to businesses and has practices that reduces product cycle 
time. For evaluating the performance of SCs, speed and flexibility criterias are located (Yüksel, 2004), therefore, if a 
firm provides quality and cheaper services to customers faster than other firms in the industry, this increase the 
competition and performance (Gürpınar, 2007; Gürpınar and Döven, 2007). In practice, SC needs to be flexible for 
both internally and externally integration and changing customer needs. In this context, SC practices should be flexible 
in order to changing external environment, and be integrated to the corporate systems through PD efforts. Information 
technologies as a key tool which maintain coordination between SC participants and provide solutions may offer 
strategic supports through removing widespread waste of resources (Güleş et al., 2005).  
 
There is a defined or undefined competitive strategy of every firm which operates in a competitive industry.  This is 
a fundamental requirement to sustain competitive advantage within the industry. SC strategies as a functional strategy 
should support and fit with corporate competitive strategies. This is important especially in some industries which 
have multi supply channels such as furniture. Furniture production is highly fragmented among a large number of 
small workshops. Thus, furniture industry typicaly represents the importance of SCM in corporate strategy because of 
the specific structure that enlarges from soil to consumer. 
 
By the rapid globalization and all other aspects, present furniture industry is becoming a fashion sector in Turkey. 
So, in recent years, the Turkish furniture industry has become one of the driving forces behind the Turkish economy 
using its international reputation. Even in economic crisis period, the volume of furniture sector in Turkey and its 
influences in international markets continued to grow by making a successful increase year by year (Ekonomi Bak., 
2012). Furniture producers learned design and branding concept during last 10 years period. But, this growth trend 
dominated by a few firms who has international supply and distribution network. In this respect many regional 
producers still suffered to survive under international competition stress. 
 
Taking into account the arguments mentioned above, the aim of this study is to reveal the individual and 
collaborative effects of application of IT and PD efforts on time-based SC performance. In this context, this study is 
arranged in four sections. In the second section a literature is given and hypotheses among application of IT, PD 
efforts, and time-based SC performance were developed based on the theoretical opinions and empirical evidences. A 
comprehensive methodology is located in the third section to test the research questions expressed in hypotheses. And 
finally, conclusions are set out, together with some recommendations for future researches. 
2. Theoritical Framework and Hypotheses  
As a result of liberalization and the globalization of international trade, the production factors sourcing and 
consumer products from destinations across the world is enhancing the interdependence between producers and 
wholesalers on international SCs. Thus, today SC and SCM have played a significant role in corporate efficiency 
(Janvier-James, 2012).  
 
SCM is aimed at examining and managing SC networks. This concept gives an opportunity to the firms for cost 
savings and better customer service. An important objective is to improve a corporate’s competitiveness in the global 
marketplace in spite of hard competitive forces and promptly changing customer needs (Langley et al., 2008). In this 
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framework to be an efficient corporate which have competitive advantage in the global market place firms need to 
develop their SC performance. However, today it is accepted that the efficiency and the effectiveness of SC support 
firm performance. That’s why as a main efficiency metrics cost is very important. However cost is cruial to meet the 
customer requirements at the right time SCs must be fast.  
 
On the other hand, however, SCs named as inter-business process, effectively managing of this process involves 
supervising connections with customers, suppliers and controlling inventory, forecasting demand and getting regular 
feedback on what is occurring at every connection in the chain (Janvier-James, 2012). So, those kind of fragmented 
structures need to integrate every pieces of the chain effectively and efficiently. Integrating the connections of the SC 
into a complete functioning system improves the flow of goods and information in the organization at a reasonable 
level. So, that generates a more effective SC. According to Panayides P. (2006) integration can provide agility along 
the SC. According to the Agility Forum, agility refers to capacity of an organization to develop in a gradually 
changing, changeable business environment (Agility Forum, 1994). And the term includes both flexibility and speed 
concepts. It is obvious that while meeting customer requirements to be effective and efficient it needs coordinated, 
information shared, simply and flexible chains. Thus firms need to develop their internal and external processes and 
have to benefit from ITs in order to develop their time-base performance. 
  
The information sharing is referred to the ability of company in order to knowledge systems of SC partners in 
effective and efficient way. Today, firms benefit from structured information system, and it plays a significant role in 
integration and coordination between between different parts of the SC and the performance of this system has a direct 
impact on the efficiency of SC performance. A recent study support that there is a positive relationship between ITs 
and SC integration (Vickery et al., 2003). According to the findings of a recent study in textile industry firms primarily 
prefer to use MRP, barcod systems, and computer aided design systems. Moreover they used various applications of 
IT for inventory management, finance and accounting management, and production planning and tracking 
management (Akaydın and Okşan, 2008). The result of another study is supported direct relationships between IT and 
some time-based SC metrics (Perçin, 2005). A more recent study is supported that the investment on ITs positively 
contributes to competitiveness (Fawcett et al., 2011). According to those theoretical and empirical findings our first 
hypothesis expressed as below:  
 
Hypothesis 1: There is a positive relationship between application of IT and time-based performance of SC.  
 
According to resource based view strategic competitiveness based upon capabilities (Wernerfelt, 1984; Barney, 
1991; Day, 1994). Capability defined by Day (1994) as “complex bundles of skills and accumulated knowledge, 
exercised through organizational processes”. By the globalization, legal boundiries of firms extend from customers to 
first and second tier suppliers. Today, those external networks that called SC have become more strategic with its 
fragmented and competitive structure. SCM involves both the integration of key business processes within the 
organization but also the integration of the business processes throughout the entire SC (Croxton et al., 2001). Thus, 
firms need to integrate those fragmented processes and develop strategically aligned capabilities not within the 
company itself, but also throughout the SC in order to gain competitive advantage. According to SC operations 
reference (SCOR) model, substantial processes which should be integrated along a SC are plan, source, make 
(manufacturing), deliver, and return (SCC, 2010). Croxton and collegues (2001) elaborated those processes and 
counted seven processes, those are customer service management, demand management, order fulfillment, 
manufacturing flow management, supplier relationship management, product development and commercialization, and 
returns management. Collaborative relations between buyers and sellers based upon integration of those processes 
through improved IT and business processes will result in more efficient SC performance. 
 
Addition to the above theoretical thougths according to the findings of a recent study that performed on automobile 
industry in North Amerika, a positive direct relationship is found between customer relationship and SC integration 
(Vickery et al., 2003). Moreover, a direct relationship between customer service and business perfornce, and an 
indirect relationship between financial performance and SC integration via customer service are found at the same 
study (Vickery et al., 2003). On a national study it is found out that performance metrics of new product development, 
delivery speed, and order fulfillment processes can be predicted by process development techniques. Additionally 
those metrics are found in a positive relation with time-based performance metrics (Perçin, 2005). 
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As it can be noticed from the literature, all processes within a SC are in a strong relationship with each other. In 
various empirical studies (Chen et al., 2004; Ciravoğlu, 2006; Vickery et al., 2003; Yüksel 2004) the management of 
those SC processes are found positively related with business performance, as well. Also, it is found that dynamic 
integration of a SC may contribute positively to the competitiveness of firms (Fawcett et al., 2011). Thus, according to 
all of those thougths and findings, anyone can understand that all processes of a SC should be integrated each other. 
So, the hypothesis which based on the expectation of the results of the PD efforts which may integrate SC should have 
positive effects on business performance are argued below.  
 
Hypothesis 2: There is a positive relationship between PD efforts and time-based performance of SC.  
 
A SC is an integrated network created amongst different companies involved in moving a product or service from 
supplier to customer. Normally SC seems as linkage of businesses processes, but it’s actually links employees of 
different organizations within those processes. So, nowadays it’s accepted that information sharing is an essential 
capability to integrate firms externally and operating a SC responsively to meet with customer needs and expectations 
(Gilaninia et al., 2011). 
 
According to a national study it is found out that IT, in means of acquiring, processing, and sharing the information, 
affects business performance via customer relationship processes (Güleş, 2004). According to many recent studies IT 
has effects on SC performance and responsiveness via effecting on process integration, flexibity of businesses, and 
innovativeness (Hult et al., 2004; Jie et al., 2007; Jacques, 2012). Especially to pursueing agile strategies SC have to 
be both rapid and flexible. To ensure that kind of flexibility it needs to deal with current processes. Today, firms 
mostly benefit from the opportunities served by IT while reorganizing and restructuring those processes. Ciravoğlu 
(2006) argued that application of IT while external process integration positively effect on business performance. 
Thus, it can be said that applicatrion of IT is the important part of process development efforts, and to implement a 
new IT system can be evaluated as a PD activity, as well. According to the above opinions and evidences the 
hypothesis is expressed as below: 
 
Hypothesis 3: There is a mutual relationship between application of IT and PD efforts. 
 
If there is a mutual relationship between application of IT and PD efforts, and if there are positive effects of 
application of IT and PD efforts on time-based SC performance the collaborative effects of those indepent variables 
should be more effects on dependent variable. This opinion is approved by a recent study, and Perçin (2005) is found 
out that total effect of application of IT and PD efforts has positive effects on SC performance metrics such as 
production lead time, delivery lead time, order fulfillment. According to those opinions and empirical finding our last 
hypothesis that depends on Baron and Kenny (1986) methodology is expressed as below:  
 
Hypothesis 4: There is a positive relationship between collaborative effect of application of IT and PD efforts and 
time-based performance of SC. 
3. Methodology 
3.1. Measurement Instrument 
Research model of this study consist of application of IT and PD efforts as two main independent factors, and time-
based SC performance as a dependent factor. Measurement instruments of these three main factors were taken from 
recent and generally accepted sources which are accepted in the international arena. These scales are appropriate with 
the theoretical and operations definitions of these factors, and validity and reliability of them were examined in 
previous studies. 
 
The scale of application of IT tries to measure the degree of applications of IT which are related with SCM. This 
scale was formed from similar scales in various studies (e.g. Cohen and Roussel, 2005: 1-10; Akaydın and Okşan, 
2008; Anand and Rambabu, 2009; Fawcett et al., 2011; Souza et al., 2011; Zhang and Wang, 2011). The scale of PD 
efforts was formed from the empirical studies of Demirkaya (2000), Ciravoğlu (2006), Top (2009), Abdinnour and 
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Groen (2009), Başkol (2011), Johnson and Templar (2011). During the forming of time-based SC performance scale 
the performance variables of existing literature (Tersine and Hummingbird, 1995; Jayaram, 2000; Chan, 2003; Perçin, 
2005; Gürpınar, 2007; Görçün, 2010; Acar, 2010a; Acar, 2010b) such as product development, lead time, order 
response time and delivery lead time were adapted to furniture industry. 
3.2. Sampling and data collecting 
In this study, the time-based SC performance of the firms that make difference in order to achieve competitive 
advantage among furniture firms in an industrial cluster which depent on level of application of IT and PD efforts are 
examined. According to this purpose to to test the above hypotheses, because of fragmented structure of its SC 
furniture industry is chosen. Furniture production in Turkey is concentrated mainly in İstanbul, Ankara, Bursa 
(İnegöl), Kayseri, İzmir and Adana (Ekonomi Bak., 2012). We decided to choose Kayseri and its region as a research 
universe. Kayseri is an important industrial city. The city achieved a remarkable industrial growth since 2000 and is 
one of the key cities that characterize the class of Anatolian Tigers, with a favorable environment present especially 
for SMEs. Kayseri also has emerged as one the most successful furniture industry cluster in Turkey. 
 
According to the data of Ministry of Science, Industry and Technology of TR (BST Bak., 2013), Kayseri Chamber 
of Industry (KAYSO), Furniture industry report of the Union of Chambers and Commodity Exchanges of Turkey 
(TOBB, 2012) and Statistical Institute of Turkey (TUİK, 2012) whether it changes the numbers among the years there 
are 200 furniture firms in Kayseri. The survey of the current study is performed among those firms. The structured 
questionnaire of this survey sent top managers of all of them with a cover letter. Total of 108 clear questionnaires have 
returned among over 200 with a 54% response rate. The descriptive statistics of the respondents are shown in Table 1. 
 
Table 1. Descriptive statistics of the sample 
Function in a SC Sales in a year Amount of supplier 
Supplier 6 > 150 billion TL 2 >500 4 
Manufacturer 100 60 – 150 billion TL 10 251 – 500 12 
Wholesaler 1 15 – 60 billion TL 23 50 – 250 41 
Retailer 1 < 15 billion TL 73 < 50 51 
Amount of employee Last 3 years sales growth Exporting 
>500 10 Growth > 10% 34 Yes 95 
251 – 500 13 Growth 1- 10% 53 No 13 
50 – 250 34 Decrease 21   
< 50 51     
3.3. Scale Validity and Reliability 
In this empirical study, all items and components are tested by comprehensive reliability analyses. At first, it’s 
analyzed the alpha reliability test. Croanbach’a Alpha value is generally used as a measure of the internal consistency 
or reliability of a psychometric test score for a sample of examinees. All the scale reliability coefficient has been 
determined a satisfactory level such that α = 0,934. During the item analysis 3rd item from IT, and 4th, 11th, 18th and 
20th items from PD are excluded from the scales because of exceeding overall alpha coefficient, and corrected inter-
item correlations coefficient were below 0,500. Later on this process, the cumulative reliability coefficient value 
increased to 0,928. This value is quite over the recommended 0.70 threshold (Nunnally and Bernstein, 1994) that 
generally accepted in the scientific literature. 
 
Then, all of the remained items are subjected to the principle component analysis (PCA). In the exploratory factor 
analysis procedure, Kaiser-Meyer-Olkin (KMO) and Bartlett’s test results were examined. The results showed that, 
data are suitable for the PCA, reliable and validity of the construct is provided. Then, the principle factor analysis was 
applied to identify the components of the factors having eigenvalues greater than one. During the factor analysis, 
varimax rotation was applied with taking into account the generalization of the results. In the data reduction procedure, 
those variables having a factor load of 0.500 and above were taken into the account. This application maximizes the 
sum of the variances necessary for the factors matrix (Hair et al., 1998: 110). According to the PCA findings of IT 
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factor all items separated to their estimated factorial components without any cross loading. Factor loading values are 
found out between 0.536 and 0.875 (α = 0,931; KMO: 0.889; p< .000; Total variance explained: 71.643). The results 
of the PCA of IT factor can be seen in Table 2. 
 
Table 2. PCA results of using IT applications scale 
Components Eigen Values 
Cronbach 
Alpha 
IT 1. Intranet & Internet 7,528 0,941 
 2 items (1, 2)   
IT 2. Computers & Engineering 1,439 0,866 
 4 items (4, 5, 6, 7)   
IT 3. Planing & Systems 1,063 0,823 
 8 items (8, 9, 10, 11, 12, 13, 14, 15)   
Cronbach Alpha: 0,931; KMO: 0,889; sig.=,000; Total variance explained: 71,643 
 
During the PCA of PD activities scale, the factor structure of 22 variables scale is divided into seven components 
without any cross loading. However, while evaluation of the factor structure, it has seen that all components are 
significant, and factor loading values are found out between 0.512 and 0.822 (α = 0,881; KMO: 0.781; p< .000; Total 
variance explained: 70.536). ). The results of the PCA of the PD scale are shown Table 3. 
 
Table 3. PCA results of PD activities scale 
Components Eigen Values 
Cronbach 
Alpha 
PD 1. Planing & Systems 6,851 0,820 
 5 items (2, 3, 9, 10, 12)   
PD 2. Efficiency & Demand 1,997 0,840 
 3 items (1, 14, 15)   
PD 3. Manufacturing & Inventory 1,691 0,832 
 3 items (8, 21, 22)   
PD 4. Retailers, Employment & Competitiveness 1,479 0,888 
 3 items (23, 24, 25)   
PD 5. Logistics 1,269 0,874 
 3 items (5, 6, 7)   
PD 6. Energy 1,158 0,895 
 2 items (19, 26)   
PD 7. Manufacturing advantage 1,074 0,863 
 3 items (13, 16, 17)   
Cronbach Alpha: 0,881; KMO: 0,781; sig.=,000; Total variance explained: 70,536 
 
After performing PCA, timed-based performance of SC scale appeared as one component factor. According to the 
results it has seen that factor is significant, and factor loading values are found out between 0.715 and 0.791 (α = 
0,741; KMO: 0.726; p< .000; Total variance explained: 58.316). The results of the PCA of timed-based SC 
performance scale are shown in Table 4. 
 
Table 4. PCA results of timed-based performance of SC scale 
Components Eigen Values 
Cronbach 
Alpha 
Time-based Performance of SC 58,316 0,741 
 4 items (1, 2, 3, 4)   
Cronbach Alpha: 0,741; KMO: 0,726; sig.=,000; Total variance explained: 58,316 
3.4. Analyses of the research questions 
This empirical study aims to explore the following topics: the level of application of IT and PD efforts, and the 
individual and collective effects of these factors on time-based SC performance of the companies in furniture industry 
in Turkey. To reach these purposes, the obtained data from the questionnaires are analyzed through principle 
component, reliability, correlation and regression analyses by using SPSS statistical packaged software.  
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Based on the psychometric properties of the constructs it was determined that the measures were sufficient and 
could be employed in hypotheses. The test of the relationships among the concepts of the current research is started by 
correlation analysis. The purpose of the correlation analysis is to examine the mutual relationship among the factors 
considered in our research model. Results of the correlation analysis (see Table 5) revealed that most the dimensions 
in our research model are correlated with each other positively and significantly.  
 
Table 5. Results of correlation analysis 
Components 1 2 3 4 5 6 7 8 9 10 11 
1. IT 1 1           
2. IT 2 ,498** 1          
3. IT 3 ,472** ,701** 1         
4. PD 1 ,423** ,569** ,716** 1        
5. PD 2 ,102 ,280** ,371** ,526** 1       
6. PD 3 ,160 ,254** ,323** ,366** ,304** 1      
7. PD 4 -,004 ,131 ,298** ,511** ,509** ,308** 1     
8. PD 5 ,181 ,241* ,362** ,430** ,436** ,429** ,381** 1    
9. PD 6 -,002 ,201* ,138 ,391** ,320** ,338** ,397** ,321** 1   
10. PD 7 ,086 ,062 ,195* ,311** ,440** ,297** ,417** ,308** ,398** 1  
11. TBSCP ,102 ,387** ,417** ,594** ,603** ,340** ,577** ,389** ,440** ,419** 1 
***p<0,001, **p<0,01, *p<0,05 
 
The information given by a correlation coefficient may be not enough to define the dependence structure between 
random variables as only one process; therefore regression analyzes handled this gap next to this stage. Thus, 
thereafter mutual relation of research examining factors in the model, the linear relationship is tested with regression 
analysis. To reveal the direct relationships between application of information technology and time-based SC 
performance that suggested in the hypothesis H1 linear regression analysis was used. According to the results of 
regression analyses depicted in Table 6 two of three sub-dimensions of application information technology factor have 
positively affect time-based SC performance. So, H1 hypothesis is partially supported. 
 
Table 6 The relationship between application of IT and time-based performance of SC  
 Β t 
IT 1. Intranet & Internet - 0,178 1,052 
IT 2. Computers & Engineering   0,254* 2,005 
IT 3. Planning & Systems   0,323* 2,599 
***p<0,001, **p<0,01, *p<0,05 
R2= 21,6; F= 9,555; p<0,001 
 
According to the results given in Table 7, we deduced that all sub dimensions of the PD efforts have statistically 
significant (p<0,001) direct positive effects on time-based SC performance. So, the hypothesis H2 was fully 
supported.  
 
Table 7.  The relationship between PD efforts and time-based performance of SC  
 Β t 
PD 1. Planning & Systems 0,254** 2,869 
PD 2. Efficiency & Demand 0,280** 3,135 
PD 3. Manufacturing & Inventory 0,235** 3,143 
PD 4. Retailers, Employment & Competitiveness 0,217* 2,481 
PD 5. Logistics 0,288** 3,331 
PD 6. Energy 0,328** 3,040 
PD 7. Manufacturing advantage 0,419* 2,478 
***p<0,001, **p<0,01, *p<0,05 
R2= 53,9; F= 16,684; p<0,001 
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It is seen in the Table 5 that most of the sub-dimension of the application of IT and PD efforts factor are mutually 
correlated while some of them are not. According to the results of the correlation analysis, IT1 (intranet & internet) is 
mutually correlate with PD1 (planning & systems) sub-dimension of process development factor. IT2 has mutual 
relationship with five sub-dimensions of process development factor without PD4 (retailers, employment & 
competitiveness) and PD7 (manufacturing advantage). Finally, IT3 has mutual relationship with six sub-dimensions of 
process development factor without PD6 (energy). 
 
The collaborative effects application of IT and PD efforts on time-based SC performance were analyzed according 
to Baron and Kenny (1986) methodology. Table 8 presents the results of the hierarchical regression analyses for time-
based SC performance. First, independent variables were entered, followed by the intersection variables. Because of 
all sub-components have significant direct effect on time-based performance of SC and highly reliable, all sub-
components have been aggregated up to only one main factor in order to analyse moderating effect. However, PD 
efforts factor has affected time-based SC performance with its second and third sub-components. So, two intersection 
variables (IT2 x PD and IT3 x PD) are created and inserted into hierachical regression models. The results indicate 
that only one the intersection variables (IT2 x PD) influence significantly on time-based performance of SC. 
Moreover, as it can be seen in Table 8, R2 values significantly increased at second regession model. Thus, hypothesis 
4, the moderating effect of the relationship between application of IT and PD efforts on the time-based SC 
performance was partially supported. 
 
Table 8.  The collaborative effects of application of IT and PD efforts on time-based performance of SC 
 Model 1 Model 2 
 R2 F β t R2 F β t 
IT2 0,503 53,103 0,160* 2,163 0,533 39,487 
0,602*** 8,224 
PD 0,635*** 8,594 0,157* 2,180 
IT2 x PD     0,176* 2,568 
***p<0,001, **p<0,01, *p<0,05 
 
 Model 3 Model 4 
 R2 F β t R2 F β t 
IT3 0,487 49,925 0,095 1,174 0,493 33,690 
0,091 1,126 
PD 0,646*** 8,012 0,627*** 7,596 
IT3 x PD     0,077 1,055 
***p<0,001, **p<0,01, *p<0,05 
Results and Discussion 
However, Turkish furniture industry has no global brand and not in the superior leage in global competitiveness, it 
is one of the pioneer industries because its positive international trade performance in last decade. Nowadays 
executives of furniture firms seek new opportunities in global scope. So, they face the importance of their SCs and its 
time-based performance in order to gain competitive advantage. According to practical and empirical evidences, it is 
found out that using various applications of IT may provide cost advantage by reducing inventory level throughout the 
SC and by ensuring true information sharing. Similarly, process development efforts along SC may cause profits and 
responsiveness of participant firms to increase. Moreover, nowadays, firms frequently try to implement new IT 
applications into their business model during process development procedures. Thus, ultimate purpose of this study is 
to seek the individual and collaborative effects of applications of IT and PD efforts on time-based SC performance in 
furniture industry. 
 
SCM is stressed on long-term and overall profitability for all SC partners by the transmission and distribution of 
accurate and strong information. ITs play significant role in SCM by integration of firms network and synchronization 
of material flow, information and financial (Gilaninia, 2011). Based on recent studies on the role of IT in SCs, IT 
systems are divided into four categories, including: (1) strategic planning of information systems, (2) IT infrastructure 
and knowledge, (3) information technology implementation, and (4) virtual organizations. But, the results of the PCA 
of current research revealed three components. According to findings of current study firms mostly consider the 
importance of information sharing by IT, while using intranet applications takes second place. But, it is surprising that 
internet and intranet sub-dimension of has no significant direct affect on time-based SC performance. Similarly they 
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have no significant mutual relationship. These findings can be interperet as those firms still don’t operate in a SC 
integrated by IT applications, or don’t recognize the value to operate in such a SC. The results of the current study is 
compatible with the results of Zhang and others’ (2011) study, which argue that the relevant papers reviewed show 
that generally, there is a positive direct or indirect effect of ICT on performance and SCM. 
 
The direct relationship between PD efforts and time-based SC performance is one of the current research findings. 
Furthermore, this relationship is available for all dimensions of PD efforts factor. This finding can be interpret as the 
importance of PD efforts to control material flows along a SC effectively as represented in time-based SC performance 
is considered by all participants of this research. 
 
When it is consider with the benefits of IT systems in internal and external process integration, existance of mutual 
relationship between application of IT and PD efforts as we expected supports the expected positive effects of these 
two factors on time-based SC performance collaboratively. So, after performing moderator effect analysis, our 
research findings support these expectations in regard of two dimensions (computer & engineering and planning & 
systems) of application of IT and PD factors. 
 
Current study is performed on furniture industry in Kayseri region of Turkey. Of course, Kayseri is one of the big 
furniture industry clusters in Turkey; it is not enough to represent all furniture industry in country. So, this is the 
limitation of our study. However, sustainability of the market power of Kayseri furniture industry in international area 
is important in regard of economic and social issues. So, this sector has to improve new strategies to gain sustainable 
competitive advantage. There is an emergent furniture industry open to development and has potential to create global 
brands. However to compete in international markets they need to invest and use application of IT and apply PD 
efforts in order to gain better time-based SC performance.  
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